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Manned  flights  to  Mars  and  other  adjacent  planets 
unquestionably  occupy  first  place  among  the  more  or  less  re¬ 
mote  prospects  of  conquering  cosmic  space.  A  number. of  qua¬ 
litatively  next  difficulties  will  arise «  the  greaterf  part  of 
which  will  relate  not  to  the  technicrl  side  of  the  matter 
but  mainly  to  the  unsolved  biologiccl  problems.  Of  particu¬ 
lar  interest  from  the  biological  point  of  view  will  be  the 
problem  of  extremely  distant  flights  which  will  require 
speeds  approaching  that  of  light* 

Biological  conditions  of  flights  to  the  nearest  pla¬ 
nets* 

Long  before  the  flight  of  Yu,  A,  Gagarin  and  G.S.  Ti¬ 
tov  it  was  proven  by  means  of  special  apparatus  and  various _ 

methods  of  investigation  that  flights  around  the  liarth,  mea¬ 
sured  in  hovirs  and  days,  transfer  no  only  sufficiently  sta¬ 
ble  biological  objects  —  bacteria  as  well  as  their  spores  — 
but  also  such  delicate  systems,  as  Isolated  cells  of  the  hu¬ 
man  body  vihich  grow  in  so-called  monolayer  cultures.  During 
such  flights  the  cells  withstand  vibrations  to  which  they  are 
subjected,  accelerations,  the  state  of  weightlessness,  and 
the  effect  of  relatively  small  dosos  of  ionizing  radiation 
which  t^’.jea  place  in  cosmic  space.  It  can  be  stated,  althoxigh 
it  still  needs  experimental  verification,  that  these  cells 
will  v;ithstr.nd  oven  more  prolonged  flights,  for  instnco  to 
Mars  and  back.  At  any  rate,  upon  transfer  to  the  nea.reat  pla¬ 
nets,  there  will  hardly  be  any  danger  of  the  death  of  these 
cells.  This  fact  has  been  attested  by  experiments  carried 
out  on  spaceships.  Cells,  brovtght  back  from  these  flights, 
virtually  suffer  no  physiological  changes  as  compared  with 
thocc  left  on  Earth* 

The  same  can  be  said  in  re;  avd  to  genetic  problems. 

It  has  been  demonstrated  that  the  stay  in  cosmic  space  of  ge¬ 
netically  very  sensitive  biological  objects  —  the  so-called 
lysogenic  bacteria  —  causes  no  hereditary  mutations  in  them* 
It  shovild  be  pointed  out  that  lysogenlo  bacteria,  lysogenic 
intestinal  bacilli  In  particular,  represent  cells  which  ex¬ 
ternally  dc  not  differ  from  regular  cells*  However,  among 
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other  inherited  characteristics  t’^ey  cerry  the  hidden  pro¬ 
perty  o^r  producing  bacterlopha.'es; 

Phages  are  the  minutest  croatvu'es  which  for  a  long 
tine  vr.'.ve  thought,  to  be  only  parasites  of  bacteria,  v;hich 
attach  the.iselves  to  the  latter  fro.^  vrithout*  However,  the 
conviction  gradually  grew  that  those  are  not  simply  parasi¬ 
tes;  they  are  so  closely  connected  vith  the  bacterial  cell 
that  they  are  capable,  on  the  one  hrnd,  of  affecting  its  bio¬ 
logy  and,  on  the  other,  they  themselves  are  fully  dependent 
on  the  physiology  of  the  bacterial  cells*  In  contrast  to 
other  livinc  creatures,  bacteriophec®s  do  not  proliferate  via 
mitosis,  but  seem  to  be  produced  by  the  baoterial  cell.  Tho 
cell  prodiices  separately  nucleic  acids  of  which  the  bacterio¬ 
phage  nucleus  is  comprised,  and  "manufactures”  separately  the 
protein  of  which  subsequently  the  phage  protoplasm  is  bxiilt* 
Both  are  combined  into  a  single  supermlcroseoplc  organism  on¬ 
ly  after  the  completion  of  the  biosynthesis  of  the  molecx’les 
which  comprise  these  substances.  Hence,  the  bacterial  pro¬ 
perty  of  producing  bacteriophages  represents  a  genetic  reac¬ 
tion  and  is  closely  connected  with  their  herditary  mutation. 

This  mutation  takes  place  mainly  under  the  effect  of 
radiations,  cosmic  radiation  in  particular.  In  contrast  to 
other  living  organisms,  in  whom  heredity  changes  take  place 
only  under  the  radiation  effect  of  100  r  or  more,  the  here-*,*, 
dity  and  the  associated  property  of  B,  coll  of  producing  bac¬ 
teriophages  is  affected  by  as  little  as  mere  fractions  of 
Roentgen.  Thus,  they  represent  a  biological  object  irrtiich  pos¬ 
sesses  the  greatest  sensitivity  in  regard  to  ionizing  radia¬ 
tion,  including  cosmic  rays. 

Being  in  possession  of  such  a  model  and  having  consi¬ 
derable  experience  of  utilizing  it  in  cosmic  space,  it  is  not 
difi'iciat  to  determine,  whether  there  is  any  genetic  dan^-er 
present  on  such  routes  as  JSarth  --  Iioon  --  Earth,  or  Earth  -- 
Hars  —  Earth,  before  nan  will  fly  these  routes.  If  it  will 
be  fo’md  that  such  danger  exists,-  effective  methods  of  pro¬ 
tection  against  genetic  effect.;  of  cosmic  radiation  and  other 
factqrs  of  cosmic  flights  will  be  developed  (corresponding 
measures  are  bring  worked  out  at  present). 

However  there  is  another  and  more  complicated  problem 
connected  with  flights  to  the  noaro.ot  planets. 

-  Planet  mlcroorganlams  and  the  prevention  of  their 

penetration  to  the  Earth 

Up  to  recently  the  specialists  gave  little  thou:,ht  to 
the  forms  of  life  which  man  may  ;ncounter  on  other  planets. 
Now,  however,  this  question  became  so  important  that  it  merits 
attention. 
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of  tne  Acad  Med  Sci  o;’.cclement  with  a  rlaas 
partition  batv'een  the  chambers  in  ’./.•.ich  bacterial  spores 
and  tii?  nutndtiye  medium  are  contrincd. 
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upon  slsnal  r?om  fiarth,  tne  strikin?;  fin  breaks  t^®par 
tlon,  Thus,  the  "seeding”  of  spores  is  accomplished. 
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Tne  pressure  of  fases,  releasod  ;V'rinc  the  /growth  of  ba 
terla,  pushes  ssioe  the  valve  and  xocks  tne  contects  of 
the  sir;nal  novice. 
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Variant  oT  the  bioelement  device,  “are,  tne  valve 
replaced  by  a  flexible  membrane. 
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Thsi'o  is  a  great  da.rl  'leing  written  of  the  necessity 
of  prciventiur  the  carrying  of  terrestrial  mioroorganis  as  to 
other  '.lanets.  At  first  glance  it  seems  that  one  should  not 
worry  too  rw.oh  about  it,  since  life  conditions  on  other  pla¬ 
nets  differ  froi-i  our,  and  the  terrestrial  niorobas  may  not 
aurvlve  there.  However,  according  to  Academician  A, A,  Imshe- 
netskiy,  tho  range  of  adaptive  properties  of  microorganisms 
is  very  grcat>  and  no  assurance  can  be  given  that  terrestrial 
microbes  would  not  find  a  suitable  soil  for  their  prolifera¬ 
tion  on  our  neighboring  planets. 

This  premise  should  be  extended  also  in  regard  to  the 
microorganisms  (if  such  exist)  which  live  on  other  planets. 
Indeed,  will  not  our  spaceships  returning  from  the  Moon  and 
Mars  to  the  liarth  bring  over  some  microorganisms  which  may 
prove  dangerous  to  man,  animals,  and  plans?  There  is  of  course 
a  possibility  that  some  of  them  night  prove  beneficial  to  the 
terrestrial  world.  At  any  rate,  it  seems  to  us  that  the  pos¬ 
sibility  of  carrying  microorganisms  from  “alien  planets"  to 
the  5arth  should  more  attract  more  attention  of  biologists 
than  the  possibility  of  populating  other  planets  with  terres¬ 
trial  microbes.  No  theoretical  considerations  can  offer  a 
guarantee  that  the  entry  of  mlcroorgmisms  to  the  Earth  is  im¬ 
possible  or  that  they  will  prove  to  be  harmless. 

It  is  considered  in  principle  that  microbial  paras  it  isv.i 
which  is  connected  with  tho  property  of  microorganisms  to  in¬ 
duce  disea&oa  is  the  result  of  c  com'/licated  and  prolonged 
biological  adaptation  of  the  parasites  to  the  host's  organism 
on  which  they  parasitize,  V.'e  knov/  that  we  are  surro^ndod  by 
mlrlads  o  ’  harmless  microorganism';  and  that  the  parasites  gene¬ 
rally  comprise  a  small  part  of  the  biosphere  —  the  surround¬ 
ing  ocean  of  life  consisting  mainly  of  microorganisms.  Para¬ 
sitic  microorgrijlsms,  unquestionably,  possess  special  adapta- 
tive  properties  which  have  been  developed  in  the  course  of  a 
long  evolv.ti'nel  period.  They  penetrate  the  orgenisn.  by 
overcon5np  the  protective  actioii.  o„  the  animal  or  planet,  and 
they  are  also  capable  of  being  excreted  from  the  organism  and 
find  a  new  nedivim  of  habitation,  a  nev  victim.  In  the  light 
of  thee©  theories.  It  would  sesv.i  that  planetary  mlcroorganisi.is, 
if  they  exist,  vrould  not  be  able  to  cause  any  harm  to  man. 
However,  one  connot  depend  on  theoretical  premises  alone  or  on 
experiments  carried  out  under  fcci’restrial  conditions,  '/e  Icnc”: 
of  instances  v/here  microorganisms,  which  had  never  encountered 
a  given  r-pocies  of  animals  or  plants,  turn  out  to  be  capable 
of  producing  infectious  diseases  or,  at  lee'^t,  intoxications 
with  microbial  poisons. 

In  this  connection,  it  is  of  partioulsi  Jitorest  that 
speoiallzatlcn,  l,e,,  a  narrow  adaptation  of  ^  ,oroorganls as 


to  a  certain  octree ica  of  animals  undergoes  fairly  larro  fluc¬ 
tuation.';,  depending  on  the  microbial  species.  Thus,  for  ex¬ 
ample,  the  typhus  fever  microorganism  afflicts  only  tt;o  bio¬ 
logical  soecies  —  man  and  the  louse  vjhich  is  able  to  para- 
slti'/se  on  man.  On  the  other  hand,  the  tularemia  microorga¬ 
nism  is  capable  of  afflicting  an  immense  number  of  animal:  spe¬ 
cies,  e-specially  rodents.  The  ce:  le  can  be  said  in  regard  to 
anthrax* 

fhero  are  also  mlcroorganisvii  uhich  excrete  particularly 
strong  toxins.  For  instance,  botulism  toxin  exebeted  by  Cl. 
bot’Jilinuii  kills  large  animals  even  in  microscopically  minute 
doses,  if  it  penetrates  the  organism  with  food  or  inhalod  with 
air.  Thus,  no  biologist  can  give  us  a  guarantee  at  present 
that  microorganisms  of  "alien  planets"  will  prove  absolutely 
harmless. 

Jhat  measures  can,  then,  be  taken  to  protect  the  iSarth 
from  the  entry  of  such  undesirablo  forms  of  planetary  micro¬ 
organisms?  For  this  pvirpose,  it  is  necessary  in  the  first 
place  to  investigate  the  siurface  of  the  Moon  or  Mars  so  as  to 
ascertain  whether  there  are  microorganisms  and  what  is  their 
nattxre.  Hovf  is  this  to  be  done? 

It  is  very  risky  to  postpone  this  ivestigation  until 
the  time  when  man  will  first  land  on  the  planet.  The  first 
thing  the  cosmonaut  will  enco  mter,  if  there  be  any  forms  of 
life,  i;lll  be  microorganisms  and,  of  course,  he  will  be  unable 
to  examine  them  before  return  to  .iarth#  Thus,  there  will  arise 
the  danger  of  carrying  vmdeslrablo  microorganisms  to  our  pla¬ 
net. 

It  would,  therefore,  be  rational  to  attempt  first  "n 
investigation  of  the  surface  of  planets  by  means  of  automatic 
blologiccl  devices. 

The  second  Soviet  spaceship  contained  the  so-called 
bloeleraents  of  the  Acad  Med  Scl  —  devices  capable  of  record¬ 
ing  auto  lat really  the  proliferation  of  microorganisms  enclosed 
in  these  devices  and  transmitting  corresponding  signals  to  the 
iSarth,  The  Ai:S  bloelement  represents  a  container  Tusually  s 
metallic  cylinder),  divided  by  a  glass  partition  into  two  cham¬ 
bers.  One  of  them  contains  the  spores  of  microorganis  is  of 
butyric  acici  fermentation,  the  other  contains  a  nutritive  ..lo- 
diun.  An  automatic  mechanism,  at  a  signal  from  the  iarth  or 
fron  the  program  device  on  rocket -board,  breaks  the  glass  par¬ 
tition.  Thus,  is  the  "seeding"  of  microbial  spores  on  the 
nutritive  medium  accomplished.  The  proliferation  of  microor¬ 
ganisms  is  accompanied  by  the  formation  of  gases.  The  increased 
pressure  acts  on  the  corresponding  transmitter  and,  through  it, 
on  the  radiotelemetrlo  apparatus  which  sends  a  signal  to  the 
Earth,  The  microorganisms  almost  literally  press  the  button 
to  inform  us  that  they  are  alive  and  well. 
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Tho  successful  utilization  of  these  devices  in  outer 
snaco  is  tho  first  step  toward  the  development  of  aoparatus 
v.aich  could  carry  out  an  initial  inveVtication  of  the  plane¬ 
tary  s'.u’face  and  ascertain  the  pi’esence  or  absence  of  licro- 
organisviis  at  the  landing  sites  of  sprceshlps. 

The  development  of  problome  ponneoted  with  these  ef¬ 
forts  represents  Is  very  complicated;  but  an  exceptionally 
fascinating  task.  It  la  necessary  to  compose  nutritive  media 
which  woi’.ld  prove  suitable  for  the  proliferation  of  unknovm 
microorganisms,  about  which  we  don*t  even  know  whether  they 
consist  of  the  same  protein  substances  as  their  kin  on  iSarth, 
However,  a  considerable  part  of  these  difficulties  has  been 
the o’ratic ally  overcome,  and  similar  further  tests  can  he  as¬ 
sured  not  only  from  the  technical,  ’out  also  biologic?!  point 
of  view. 

Ill  addition  to  direct  results  —  familiarization  rith 
forms  of  life  beyond  the  Earth  --  cosmic  Investigations  also 
offer  exceptionally  valuable  indirect  results.  The  experi¬ 
mental  vrorks,  required  to  make  a  path  for  man  in  space,  will 
create  new  methods  of  investigation  and  reveal  now  facts  v;hich, 
unquestionably,  will  contribute  to  the  progress  of  the  purely 
terrestrial  investigations. 

In  coming  back  to  the  problem  of  protecting  /he  Earth 
from  infection  from  outer  space,  we  mry  state  that  biological 
science  is  able  of  ensuring  the  dafety  of  the  cosmonauts  them¬ 
selves,  as  well  as  the  people  of  the  Earth  who  will  impatient¬ 
ly  await  their  return.  In  addition  to  a  preliminary  micro¬ 
biological  investigation  of  the  planets  and.  Independently  of 
that,  all  rockets  retvirning  from  space  flights  will  of  covirse 
be  disinfected  with  particular  thoroughness,  and  the  cosmo¬ 
nauts  kept  under  certain  quarantine. 

All  above-stated  does  not  of  course  exhaust  all  the 
problems  of  biological  Investigation  connected  with  tho  first 
flights  to  the  planets.  However,  tho  discussed  problems,  to¬ 
gether  v/it’i  the  solution  of  purely  medical  tasks  connected 
with  the  px'ovision  of  nutrition  and  respiratory  requirements 
of  the  cosmonauts,  are  the  most  important  ones, 

Ilodern  biological  investigations  connected  with  the 
travels  of  iuan  to  the  planets  are  not  only  possible,  but  are 
to  a  considerable  extent  actually  encvjsd  with  proper  methods 
and  apporatv’s. 

It  is  a  different  matter  in  regard  to  biologically  en¬ 
suring  dj-st'.nt  spsce  travel  where  the  speed  approaches  that 
of  light, 

Blologlcel  conditions  for  distant  space  flights  at 
speeds  approaching  that  of  light 


Ic  soc/nod  very  recently  thc.fc  distant  space  flights  at 
speeds  appr.oaching  that  of  li^ht  as  f.  matter  of  such  distejit 
future  that  the  biologist  did  net  have  to  hurry  with  a  d-LS- 
cussicn  of  the  associated  problems.  However,  the  devolopwcut 
of  cosmonautics  has  been  advancing  so  rapidly,  and  the  prob¬ 
lems  In  the  field  of  biological  ensiirance  of  distant  rii^hta 
are  so  comple;c  that  the  biologist  may  be  late,  unless  he 
starts  right  now  with  the  discussion  of  the  corresponding 
problems. 

Ill  order  that  apace  apparatus  achieved  speeds  compara¬ 
ble  to  those  of  light,  more  than  technical  improvements  will 
be  needed,  Tlie  biological  problems  will  most  likely  be  of 
paraiiount  importance.  They  are  mainly  connected  with  the  fact 
that,  upon  drastic  increase  in  speed,  certain  physical  pheno¬ 
mena  not  encountered  under  usual  velocities  will  come  to  the 
fore.  The  period  of  rocket  accoleretion,  i,e,,  the  time  from 
the  stai't  and  up  to  the  achievement  of  a  steady  unii’om.ij.y-ftc-  • 
celerated  notion,  will  unquestionably  take  up  a  long  time  and, 
thus,  the  living  objects  will  be  subjected  for  an  extended 
period  of  tme  to  the  force  of  acceleration.  True,  it  will 
take  place  beyond  the  terrestrial  field  of  gravity. 

Apparently,  the  possibility  is  not  excluded  that,  upon 
passing  a  certain  velocity  threshold,  the  effect  may  bo  felt 
of  the  increase  of  the  mass  of  atoas  which  comprise  the  giant 
inoleculos  of  living  cells.  How  will  this  be  reflected  on  the 
metabolic  processes  carried  out  by  such  molecules?  Vlll  tho 
molccvl<  s  as  a  whole  be  subjected  to  uniformly-accelerated 
motion,  or  T'ill  some  conditions  oi'iginate  which  would  contri¬ 
bute  to  their  separation  into  atoms  in  connection  with  the  ef¬ 
fect  of  xmusual  velocities.  In  other  words,  a  unique  biologi¬ 
cal  problem  arises  which  can  for'.iulcte  as  follows:  is  life 
possible  v.'lien  the  organism  is  under  the  effect  of.  increased 
accelerations,  as  well  as  velocities-  approachlr:g  those  of 
light? 

Perhaps  the  physicists  i;ill  tell  us  that  this  factor 
will  have  no  effect  on  the  structure  of  live  molecules  and  on 
the  interaction  of  atoms  within  them,  and  that  the  question, 
thus,  does  no  longer  arise.  It  seems  to  us,  however,  that 
special  proof  is  needed  In  this  case, 

naturally,  the  question  arises  whether  this  problem 
could  not  bo  solved  experimentally.  The  biological  part  of 
such  exporlrient  can  bo  arranged  at  the  present  time.  If  it 
were  possible  today  to  accelerate  rockets  to  near-light  velo¬ 
cities  end  obtein  radio  signals  from  such  rockets  on  the  Jilarth» 
we  cov'ild  e.iploy  for  the  solution  of  this  problem  the  AliS  bio¬ 
elements  or  other  type  and  structiucs  of  bioolements, 

DCirii^;  the  acceleration  period,  the  microorganisms  will 
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be  pi’osent  iii  the  bloelenienfc  tlie  iTorri  of  spores  j  soores 
are  very  stable,  tolerate  any  stress  vrhich  can  be  created  on 
Earth,  ’Withstand  boiling,  freezing,  and  radiation  effects  of 
scores  of  thovsands  .of  Roentgens,  It  can  be  expected  that 
the  spores  i:ill  pass  successfully  through  the  acceleration 
period  and,  a  a  a  corresponding  /.lanent,  can  be  seeded  on  a  nut¬ 
ritive  mediuiii. 

The  bioelenents  are  of  the  size  of  small  "finger-shaped" 
radiola;.ips ,  and  can  be  placed  by  the  hundreds  on  rockets. 

They  can  be  cut-in  one  after  the  other  also  during  the  accele¬ 
ration,  in  order  to  ascertain  at  what  moment  of  the  increase 
of  accelerations  forces  enter  into  action  which  are  dangerous 
to  living  organisms.  Thus,  the  entire  segment  of  the  flight 
can  be  investigated  from  the  start  to  the  end  of  the  accele¬ 
ration  period,  and  precise  data  obtrined  concerning  the  possi¬ 
bility  o?  the  existence  of  living  organisms  at  various  velo¬ 
cities,  including  those  where  so-called  relativist  effects 
come  into  operation. 

In  the  flights  of  rockets  and  spaceships,  flying  at 
velocities  approaching  those  of  light,  of  no  less  interest  is 
the  problem  of  the  relative  increase  of  the  energy  of  cosmic 
particles  during  their  possible  collision  with  the  flying  ap¬ 
paratus,  aiid  their  effect  on  the  biological  objects,  VJe  have 
in  mind  the  so-called  "primary"  and  ‘Secondary"  cosmic  rays, 

/it  is  assuraed  that  "primary"  cosmic  rays  represent  nuclear 
fragments  of  a  large  number  of  particles  --  from  protons  to 
heavy  elements  —  while  "secondai’y"  cosmic  rays  are  the  re¬ 
sult  of  the  collision  of  heavy  high-energy  "primary"  particles 
with  the  particles  of  the  atmosphoric  medium/. 

Upon  flight  velocity  of  160,000  km/sec,  the  radiation 
dose  level,  following  bombardment  of  the  ship  with  protons 
and  electrons,  will  be  colossal.  It  is  thought,  however,  that 
this  threat  can  bo  removed  by  proper  screening. 

The  .possibility  of  biologic;!  verification  of  the 

relativity  theory 

1/e  knovj  the  premise  of  Einstein's  theory  in  regard  to 
the  fact  that  to  an  observer  moving  at  a  velocity  comparable 
to  that  of  light  the  time  flows  ..lore  slowly  than  to  the  mo¬ 
tionless  ob.server.  This  is  the  so-called  time  paradox,  E;:- 
perinents  ’.;ith  eleaental  particles  i>roved  its  mathematical 
correctness , 

;iov;ever,  what  v^ill  happen  to  a  live  organism  vfhich  will 
fly  in  an  interstellar  ship  at  a  velocity  to  that  of  light? 

Movj  i.'ill  its  biological  processes  run?  The  authors  of 
science  fictr-on  novels  assert  that  they  Xpflll  take  place  at  a 
retarded  tei.’po  --  retarded  to  the  same  extent  as  the  £lou  of 
time.  Their  heroes  return  from  distant  cosmic  flights  as 
"coevals"  to  their  grandchildren* 
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Are  the  writers  of  science  I'iction  correct? 

Perhaps,  in  order  to  ansv/or  this  question,  it  is  neces¬ 
sary  to  rrvait  the  tine  when  man  will  vmdortake  the  trip  to 
the  stars  in  a  ship  flying  at  a  speed  of  light. 

It  seems  to  us  that  even  prior  to  human  flight  it  will 
be  possible  to  verify  experimentally  the  correctness  of  tho 
tine  paradox  for  living  creatures.  Will  the  biooloments  bo 
helpful  in  this  caso?  Kicroorganisne  with  thoir  very  short 
life-span  ere  the  most  suitable  object  for  such  an  experiment. 
Indeed,  a  dog,  for  instance,  liv’os  10  to  12  years.  In 
order  to  vorify  on  the  dog  tho  cox’ioctncss  of  tho  time  parado:^ 
wo  would  need  two  puppies  of  tho  same  litter  --  coevals  — 
leave  one  on  tho  clarth  and  send  the  other  puppy  into  spaco  on 
a  rockot  flying  at  velocity  approaching  that  of  light.  Upon 
return  of  tho  quadruped-” cosmonaut,”  v’c  would  have  to  compare 
its  age  with  that  of  its  ''terrestrial”  brother,  Kowjvor,  tho 
difference  in  ago,  r.ioasurod  by  a  fevj  days  or  oven  wooks,  is 
scarcely  perceptible.  If  tho  difference  is  to  bo  sufficiently 
porceptibic  to  the  oxpe'rimontors,  tho  flight  of  tho  oxpori- 
ment'''.!  dog  must  last  a  very  long  time. 

It  is  a  different  matter  as  far  as  tho  microorganisms 
are  concovnod. 

By  ri\s-rns  of  a  bioelcmc'nt  it  is  possible. to  dotomnino 
tho  tine  dli''fcrcnco  of  tho  proliferation  of  microorganisms  on 
E.arth  aaid  in  the  rockot.  It  is  only  necessary  to  carry  out 
tho  sooding  of  spores  on  a  nutritive  mcdltirn  in  two  bioolononts 
--  tho  control  "torrostrial”  and  in  tho  "cosmic”  bioolomont 
in  the  rocket. 

If  v;e  proceed  on  the  assumption  that  the  proliferation 
cyclo  of  microorganisms  in  a  closod  space  will  take  place  v;ith- 
in  21:.  hours,  the-  rocket  with  bioolononts,  according  to  our  cal¬ 
culations,  must  roach  the  velocity  of  about  160,000  kilometers 
per  second,  Tho  differonco  in  tho  rato  of  proliferation  in  a 
cosmic  flight  and  on  Earth  on  tho  basis  of  j>ho  timo  paradox 
will  coi.iprinu  lU  percent.  It  can  be  noasurod  according  to  tho 
difference  in  the  operation  (under  tho  effect  of  tho  p.rcssuro 
of  gases  formed  during  tho  bacterial  growth)  of  tho  "torres- 
trlal”  and  " cosmic"  bioolononts. 

The  discovery  by  tho  Soviet  T^nion  of  a  path  into  the 
out-r  space  has  led  to  a  numbor  of  >^xpected  as  well  as  unox- 
pectod  results.  Theso  arc,  for  instance,  tho  qualitative  chan¬ 
ges  In  the  character  of  tho  scli.ntiflc  Investigations  thon- 
sclves.  Science  is  approaching  tho  boundary  when  tho  most  com¬ 
plex  ' nd  difficult  tasks  of  spaco  and  study  aro  boing  roalizod, 
whore  flights  arc  inposslblo  unless  the  highest  level  is  reach¬ 
ed  of  the  development  of  specialties  which  s-rvo  theso  flights. 
This  is  essentially  a  unlquo  tost  of  the  possibilities  of  sci¬ 
ence  in  goboral.  Modern  Soviet  sclonco  has  passed  this  tost. 
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